^nj, M K !- a Aitomey's Docket No.: 21 753-0 MOO t 

« \ I a. N -V (rotmedy i l32i-F0I4US) 

I'ljse : !> 

Claims 36-38, 41.-42, 45-59 and 61-64 are pending in the Application. 
Claims 41-42, 45-59 and 61-64 are rejected. 

Claims 46-47, .50 aBti 62 are amended hereiiL 

L CLAIM REJEC TIONS liNDER 35 li.S.C. § 1 f I (WR iTTEN BESCRIPTIO N] 

Exaiiiiiwr has reiecied Claims 36-38, 41-42, 45-59 and 61-64 under 35 U.S.C. § 1 12. 11 1, as 
failing to comply with the written description requirement based upon O'Connell ef aL, "Reversible 
water-,sohabilization of single- walled carbon naiiotubes by polymer wrapping," Chem. Phys. Lett, 
342 OMV) 265-271 i:'0'CQTmeir), Ofilce Action, at 2. 

The Examiner cotUends dial '4t]the claims(s) contains suhiect matter which was not 
described in the specification In such a. way as to reasonably convey to one skilled in the relevant art 
th,ai the inventor(s), at the time the application was filed, had possession of the claimed invesitio!>7^ 
hi. The Examiner contends that "Applicant has not described how poiyOnethyi methacryiate-co- 
etl'iyl acrylate), polyvinyl alcoboL polyethylene glycol and poiyallyl amine can be successftihy 
wrapped ors aggregates of SWNT. According to an article authored by Applieani (sabmiited lor 
publication just 7 .montlis before the filing date of the present application), such polymers have not 
been touod successfiil, in wrapping aggregates of SWNT. See the article by O'Coimell &t al. 
'dleversible water-solnbi lization of single-walled carbon nanotubes by polymer wrapping" page 269, 
lefi column In addition, the two provisional applications that have been claimed as the priority 
documents of the present application do not disclose •poiy(methyi metbacrylate-co-ethyf aery late), 
polyvinyl alcohol, polyethylene glycol and poiyallyl amine as the coating/wrapping polymers.'' 
(Hike Action, at 2-3, 

Applicant traverses these re;iecdons. 

The Examiner has apparently misunderstood O 'Conmli, which has led the Exaininer to draw 
eiToneoos conclusions thai form the basis for these rejections. O 'Comieil states: 
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SWNTs can be successfully solubilized by wrapping with other poiyniera, 
including polystyrene sulfonate (PSS), poly(,i~vinyl pyrrolidonc^co-vinyl acetate)^ 
pi>ly(1-s4nyi pyrrolidone-coacryUc acid), polyd -vinyl pyrrolidone-co- 
dimethylaiTtinoethyl metbacrylate), polyvinyl sulfate, polyfsodium styrenesulfonic 
acid-co-nialeic acid), dexitan, dextran sulfate, and bovine serum albumm. Other 
polymers wore tms«ccessful, including polyCmethyl methacry kte-co-ethyl acrylate), 
polyvinyl alcohol, polyethylene giycoK mid polyallyl amire. 

O'ComeiL at 269, col. 1. Section 3.4, first foil paragraph. The Examiner has pointed to the last 

sentence quoted above m support of the present rejections. See Office Action, ai % 4. Contrary to 

F.xarnincr\s paraphrasing, tins sentence does not, and did not, state that ''such p^Hymers |jderjttlled in 

this sentence] have not been found to be successful in wrapping aggregates of SWNT' and that 

"'coatings of one of poly(mcthyl .nielhaeryhue-co-etlwl aery late). p<%vinyl alcohol, polyethylene 

glycol, and polyallyl amine on. aggregates of SWNT have been unsuccessful." M, at fi 4 & 5, 

Rather, when read In context of the entire paragraph (as well as the entire paper], this last sentence 

was stating SWNTs, -when wrapped, with the polymers listed in that sentence, were '^iosuccesstul" in 

soluhilbJng the SWNTs. O'ConmlL at .269, eoL 1. Section 3,4, first fiill paragraph. This was in 

direct comparison with the first sentence of this paragraph that stated that SWNTs, when wrapped 

with the poiynies-R listed in that sentence were "succcsstidiy sohibiiized." id '.rhereibre, the 

"success*' and ''imsuccess" being discussed in this paragraph of O Tonneii had to do with whether 

SWNTs wrapped with a particular polymer were ''successmily solubibTsd" or "unsuccessfully 

solubilized'' land not whether the SWNTs were successfully wrapped). This "success" regarding 

solubility is consistently ti«ed elsewhere in O'Cofmeii. See. e.g., O 'Conndl, Abstract, which begins 

"Single-walled carbon nanotubes (SWNTs) have been solabilized in water by nnn-covalently 

assoeiaUT'.g them with linear polymers, most siiccessfuUy with polyvhiyl pyrrols done (PVP) and 

poSysiyrene sulfonate * PSS). O 'Comeii, at 265 (emphasis added). 

Applicant tijrther points out that in the present Application, the Applicant expressly discussed 

it found that, although the initial testing did not revealed solubiHzation of the SWNTs wrapped with 

polyOneihyl methaer%'late-co-ethy I acryl'-ile), polyvinyl alcohol, polyethylene glycol, and polyallyl 

amine, subsequent testing did reveal such wrapped SWNTs can be successfully solubiiized. 
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SWNTs cm also be successiiilly soiubiHzed by wrapping with other polymers, inciuding 
polystyrene sulfonate {PSS}, poly(l-vinyl pyrro!.idone-co-vinyl acetate) (PVP/VA.K polyi'i- 
vinyl pyiTOiidone-coacrylic acid), poIy(l -vinyl pyrrolidone-co-dimahyiaminoeihyl 
methaciylate), polyvinyl sulfate, polyfsodium styrene sulfonic acid-co-maleic acid), dextran. 
dc'-arar: SLUtaie. :mii bovi-u? scrum albumin fliSA). Ahhough poiynsers inciudhig 
pofyfrmai'iyi mefhacrylate'Co-ethyi acryiate}, polyriftyi alcohol, polyi^ikykin' giycoi, ami 
poiyaUyi amme nere initial fy unsiiccesx/Hi in soludiiizifig S WNT by arapping, suhsequefif 
re^fs iiidicah'd thm they can successfully solal)iiize S W A '/ /)>■ wrapping. 

Applicant, at 24, U. 7-13 (emphasis added). 

Accordingly, tlie Examiner- s rejection is based upon m apparent misunderstanding of 
O 'Conmii. As such, and contrary to the Irkarainer's position, tJie subject matter is described in the 
Application in such a way as to reasonably convey to orje skilled in the relevant art that the inventors, 
at the time the Application was filed, had possession of the claimed invention. 

In tlstherance of the above, Apphcant has attached herewith a Deciaration of Ken Smith. 
Ph.D., Under 3? C.F.R. § 1 ,132 fSmith Declaration") attesiing to the above. Smith Declaration, 
fl 2-6. Dr. Smith is one of the named co-inventors of the Application and has confirmed that the 
processes disclosed in the Application are enabled, including when polymers such as polytmethyl 
metbacrylafe-co-ethyi acrylate), polyvinyl aicohob polyethylene glycol and polyaliyi amine are used. 
Id 

As such Claim 36 and ks dependent Claims 37-38, 41-42, 45-59 and 6 1 -64 comply with the 
wxilten description requirement. In light of the foregoing, Applicant respectfiilly requests that the 
I3xaminer withdraw the rejection of Claims 36-38, 41-42. 45-59 and 61-64 under 35 U-S.C, § 1 12, % 
1. 

M, CLAIM REJECTIONS UNDER 35 U^ :. § 112,1 1 (KNABLEMEN]Q 

Examiner has reiecied Claims 37-38 under 35 IbS.C. § 112, ^1 i, as ikiUngio comply with the 
enablement .requirement. The Examiner contends that the "claim(s} contain subject matter which 
was not described in the specification in such a way as to enable one skilled in the art to which it 
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■peitaitis, or with which it is most nearly connected, to make and/or use the mvention." Office 
Action, at 3, 

The Bxaminer contends that "[t]he specification as originally filed does not provide support 
for uncpat ed single-xval I carbon nanotubes that are substantially aligned along their iongitudinai axes. 
As disclosed in the original specification, particularly page 1 3, lines 19-26; page 17, lines 11-18; and 
page 19, lines 23-27, uncoated carbon nanotubes form ropes or bundles, i .e, longitudinally non- 
aligned." Office Action, at 3 . The Examiner further contends that "[t|he only way to align them 
longitudinally is to coat (or wrap) individual carbon nanotubes with a polymer; that is, the only 
carbon nanotubes that are aligned along their longitudinal axes are nanotubes that have been 
individually polymer-coated or -wrapped,'" Id. 

Anns scan; 



o-c d \> r r ji-'vi i! vUA!C„ e 'Dv') ' ^ < < e \^ !^ i.. xm 

, . \ x--^ . > ^x n r V Ck^* *U s in, -s t . nd K i uc ic 1 ^ ^ '■^^'^ ' \ " 

s , e * < ^. ^ V ! V _ ^ ' ! JO e' V u ^iU^d T,! ^ ,^ % ,1 * i -r 1 l ' v ^ ^ r s 1 o ' 

Cv.ro' - * o! V i > ^ K ui t.05\ J 'i! .Ui-iMe . > us" l\ <!4L t jiK^ ' L 1^'' !' < e 



r ot \ N 1. ,^ X 



oatoe?! iire 

'■t )^^'U! il s< a < 'U 'vir'^K' <i.u Ja^^ti ^. < c ^"^ ^ ^'v v'Ke orv n 

iv.-- ' 10 k\ ' 1, ' XK'!' ''a ja KiateJ s * ^ > j u 

! ' s-es. ■^i < . 1 5 ^ ~ 1 ailw n ! ! 't ! sr \^ Uv'^ can i > ; - 1 1 m h\ . n U \ i 
along their longiiivdiisal axes,'" 

As to Claims 37-38, the Examiner appears to be taking the position that ropes and bundles of 
uncoated single-wall carbon nanotubes are aggregates of longhudinally non-aligned single-wall 
carbon nanotubes. Office Action, at 3. In support of this. Examiner has pointed to page 1 3, lines 1 9- 
26, page 1 7, lines 11-18 and page 1 9, lines 23-27." Applicant lias reviewed these passages, and these 



" Applicam notes that Examiner may have meant the last cite to be page IS, lines 23-27, of the 
Application.. This passage equally fails to support Examiner's position. 
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do not support Examiner's position. Moreover. Applicant was -unable to find any portion in the 

Application supporting Examiner's position. 

To ihe contrary, the Application states the following: 

An improved method of producing single- wall nanotttbes is described in U.S. 
Fat, Ho, 6,183,714, ealitied '^Method of Making Ropes of Single- Wall Carbon 
Nanotubcs/' incorporated herein by reference in its entirely. This method uses, tmer 
alia, laser vaporizatiort of a graphhe subslrate doped with hansilion nKHal atoois, 
preferably nickel, cobalt, or a mixture thereol to produce single-wall carbon 
nanotnbes in yields of at least 50% of the condensed carbon. The single- wall 
nanotubes produced by this method are much more pure than those produced by the 
arc-discharge method. Because of the absence of impurities in ihe product, ihe 
aggregation of the nanombes is not inhibited by the presence of impurities and the 
nanotiihes prodiHied /e/n/ /o he found in dmrers, Penned "ropes," ;>/ 10 io S(H/i' 
iiidividiud .'tmgh^-wiiiil carbon nunotubi'S in pandlcd aHifinnmi, held ii..;gii[ier hv 
der Waal 8 forces in a closely packed triangular lattice. 

Application, at 4. IL 1-1 i (emphasis added). 

Thtis, as expressly stated in the Application, the processes disclosed and described in IJ .S. 
Pat. No. 6 J 83,714 (''the '714 Fateutf ' winch the Application itKorporaied in its entirety ). -leaches a 
method of making a rope of single-wail carbon nanotubes. Id. The term '"rope" is expressly deimed 
in the Application as an aggregate of 1 0 to 5000 individual single- wall carbon nanotubes in paraiki 
alignmem. held legeti-icr by van der VVaafs forces in a ckiscly packed triangular lattice. As the 
aggregate of single-wail carbon nanotubes in the rope are in ''parallel afigmnent," tins -meaiis the 
single-wall carbon nanotubes in the rope are "are substantially aligned along their longitudinal 
^i>;csf'-' Flencc, the '714 paten? teaches how to make an aggregate oi'nncoated single-wall carbon 
nanotubes wherein the "aggregate of uncoated single-wall carbon nanotubes comprises a rope of 
single-wall carbon nanotubes in which the nanotubes are substantially aligned along their 
longitudinal axes," which aggregate meets the additional limitation of Claim 37. 



■'As stated in the Applicaiion, carbon nanotubes are "substantially aligned along their longitudinal 
axis" when they are within 25* of having parallel longitudinal axes. Application, at 17, //. 5-7. 
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lixammer has rqiecled Claims 36-38. 41 -42, 45-59 and 61 -64 under 35 U.S.C. § 1 02(1) as being 
disputed by Applicant's own publication, O'Ommii, Office Action, at 4. 

The Exanbner contends that O'Comwil ''was submitted for publication on January 2001 
(about seven months before the filing date of the present application). According to O'ComeU, 

" Applicant notes that other patent applications are disclosed in the Application thai disclose 
additional methods for producing SWN1\ See Application, at 4, /. 12 ~- 5, /, 16 & at 1 6, //, 1 5-1 7, 
Such patent applications reveal alternative methods to make aggregates of single-wail carbon 
nanotubes comprising ropes and bundles that meet the added limitations of Claims 37-38, 
respectively. For instance. i'Cl ' Application No. PC I7US99/2 1 367 (incorporated in its entirety in the 
Application , at 5, /i. 6-16) states: "SWNT produced by the method of tins invention are substantially 
Iree of amorphous or pyroiytie carbon . . ., The single-wall carbon nanotubes may be aggregated in 
'rapes' or bundles of essentially parahel nanotubes," PC17ljS99/2r?67, at 14, / 31 ■■- 15. £ 7, 
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''coatings of one of polyCmethyl meihacrylaie-co-eUiyl acryiate), polyviBvl akoboL polyetbylerse 
glycol and polyailyl amsoe on aggregates ofSWNT have been unsiiccessliil" /«'. Examiner further 
contends that "[ijhere is no evidence that AppUcatit had managed to overcome such ImntatioB at the 
time this application was filed. Thus, Applicant did not invent the claimed composition,'' Id. 
AppHcant traverses ihsse reieciions. 

As discussed m detail-above, the Examiner has apparently misunderstood 0 'CmmM^ which 
misunderstandiBg has likewise led the Examiner to incorrectly reject these claims under § 102(f). 
Contrary to Examiner's position, O'ComeU does not, and did not state "coatings of one of 
poly(methyl meihacry!ate-co-elbyl acrylate), polyvinyl alcohol polyetrsyiene glycol, mid polyailyl 
amine on aggregates of S WNT have been unsuccessful," Rather, as discussed above, the process 
disclosed In the present Application can be and were used to wrap SWNTs in polymers, including 
polytmethyl methacrylate-co-ethyi acrylate),. polyvinyl alcohol, polyethylene glycol, and polyailyl 
amine. Accordingly, the- inventors did invent the claimed compositions, and nothing in O 'ComieU 
reilects otherwise, I'hus, the Exaiiiiner's basis for these r^gections is flawed. 

In light of the tbregoing. Applicant respectiully requests that the Examiner withdraw the 
rejection of Claims 36"3 8, 41-42, 45-59 and 61-64 under 35 U.S.C, § 102(t), as being disputed by 
Applicant's own publication, O'ConneiL 

^V. OTHER CEAIM AMENPMiCNTS 

Claims 46-47 and 62 are amended herein to correct grammatical errors. 

Claim 50 is amended herein to include the words "aggregate of before "single-wall carbon 
nanotubes." 

No new matter is added by virtue of these amendments. 



As a result of the foregoing, it is asserted by Applicant that the C-lalms In the Application are 
now in a condition for allowance, and respectfully requests allo wance of such Claims. 
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AppMcant respectfully requests thai the Examiner call Applicant* s attorney at the below listed 
number if the Bxajumer bel ieves timt such a discussion would be helpful In resolving my remaining 



Jan«i5ry 2. 201)7 

Fish Richardson F.C. 

1 1 1 Congress Avenue, Suite 810 

Austin. Texas 7870! 

Velephonc: 5 1 2-22tv.8l47 

Facsimile; 5 n--320"B935 



problems. 



Respectftilly subniitted. 
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